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(54) NON-CONTACT IC CARD, IC CARD ACCESS DEVICE AND NON-CONTACT IC CARD SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce power consumption at the time of 
transmission and reception, to reduce leakage magnetic flux and to securly 
hold an IC card at the time of communication. 

SOLUTION: An IC chip 2 and coils 3 for an external interface are buried in 
a card base material of this non-contact IC card 1 . Also, a penetration hole 
4 that penetrates through a loop central part of the coils 3 is formed. The 
IC card access device 5 is provided with a pole-shaped magnetic body 6 
around which a coil 7 for IC card access is wound, and the body 6 is 
inserted through the hole 4 of the card 1 at the time of data 
communication. Since magnetic flux generated by energizing a caller side 
coil passes through the body 6, leakage magnetic flux that diffuses into 
space is reduced. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
dama ges caused by tb use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely, 

2 **** s hows the word which can not be translated. 

3. In the drawings, any words are not translated. • 

CLAIMS . ; ■ 

rClaim ( ll A noncontact IC card characterized by preparing a through hole which penetrates a part for a loop core of said 
coil for external interfaces to an IC card base material in a noncontact IC card having an integrated circuit and a coil for 

external interfaces. . .. , . , 

rciaim 2] IC card access equipment characterized by having a coil for IC card access wound around the cylindrical 
magnetic substance which penetrates a coil for external interfaces of said IC card, and this cylindrical magnetic 
substance in IC card access equipment which communicates in the non-contact condition on an IC card and an electric 

fcSm 3] IC card access equipment characterized by being constituted so that the cylindrical magnetic substance can 
open and close freely and a closed loop may be formed in IC card access equipment according to claim 2 at the time of 

wearing of an IC card. . • . 

rciaim 4] A noncontact IC card equipped with a coil for external interfaces A coil for IC card access It is the non- 
contact IC card system equipped with the above, and using a noncontact IC card according to claim 1 as said noncontact 
IC card using IC card access equipment according to claim 2 or 3 as said IC card access equipment, a through hole of 
said noncontact IC card is made to penetrate the cylindrical magnetic substance of said IC card access equipment, and it 
is characterized by making said cylindrical magnetic substance spread magnetic flux in the case of electromagnetic 
induction. 



[Translation done.] 
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♦NOTICES* 

japan Patent; Of fic is not responsible for any 
dama ges caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION • • 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the technology which raises the 
communication link sensitivity between a non-contact IC card and IC card access equipment, and the electric supply 
effectiveness from IC card system to a noncontact IC card, and the card maintenance technology which prevents the 
incorrect desorption of the noncontact IC card in the middle of a communication link in more detail about a noncontact 
IC card, IC card access equipment, and a non-contact IC card system. 
[0002] 

[Description of the Prior Art] The non-contact IC card system used for discernment of a close recession person etc. in ■ 
building management transmits and receives data between access equipment and IC card while supplying electric power 
to an IC card from access equipment using the electromagnetic induction between the coil in IC card access equipment 
(it is only hereafter called access equipment) currently generally called the reader writer, and the coil in a non-contact IC 
card (it is only hereafter called an IC card). In the conventional non-contact IC card system, the mold of the coil of IC 
card is carried out by the resin of a card base material, and the electric supply and transmission and reception between 
access equipment and an IC card used the magnetic flux which spreads space. 
[0003] 

[Problem(s) to be Solved by the Invention] As mentioned above, in the conventional non-contact IC card system, since 
the electric supply and transmission and reception between access equipment and an IC card were performed using the 
magnetic flux which spreads space, there was a problem of the magnetic flux which magnetic flux diffuses in space and 
by which it was excited with the origination-side coil that only a part reached a receiving-side coil very much. This 
phenomenon will need to impress great current to the coil in access equipment compared with the power consumption 
of IC card, when supplying electric power from access equipment to IC card. Furthermore, magnetic leakage flux may 
have a bad influence around access equipment. Moreover, although it was the feature that it is not necessary to fix 
between IC card and access equipment at the time of a reason and a communication link although between access 
equipment and IC card is non-contact, the non-contact IC card system had risk of a communication link error, 
destruction of the maintenance data based on malfunction of an IC card, etc. occurring, when a user moved IC card out 
of grasp during a communication link according to intentionally or negligence. 

[0004] The place which it was made in order that this invention might solve the above-mentioned conventional problem, 
and is made into the purpose is to offer the noncontact IC card which can be held, the IC card access equipment, and the 
non-contact IC card system of the low electrification at the time of transmission and reception, reduction-izing of 
magnetic leakage flux, and IC card at the time of a communication link. 
[0005] 

[Means for Solving the Problem] A noncontact IC card applied to this invention in order to attain the above-mentioned 
purpose is characterized by preparing a through hole which penetrates a part for a loop core of said coil for external 
interfaces to an IC card base material in a noncontact IC card having an integrated circuit and a coil for external 
interfaces. In this invention, a through hole is prepared in order to make cylindrical magnetism material penetrate at the 
time of transmission and reception of data between an IC card and IC card access equipment. If cylindrical magnetism 
material is inserted in a coil for IC card access of said through hole and IC card access equipment, it will function as a 
means to converge magnetic flux generated by excitation of a coil, and a means to hold an IC card. While reducing 
magnetic leakage flux which this diffuses to space and carrying out the same as the above of the effectiveness of 
electromagnetic induction between both coils, a relative position between IC card at the time of transmission and 
reception and access equipment can be held. 
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[0006] Moreover, IC card access equipment concerning this invention is characterized by having a coil for IC card 
access wound around the cylindrical magnetic substance which penetrates a coil for external interfaces of said IC card, 
and this cylindrical magnetic substance in IC card access equipment which communicates in the non-contact condition 
on an IC card and an electric target. In this invention, the cylindrical magnetic substance is penetrating a coil for 
external interfaces of an IC card, and a coil for IC card access at the time of transmission and reception of data between 
an IC card and IC card access equipment, converges magnetic flux generated by energization to a' coil, and reduces 
magnetic leakage flux to space. Therefore, while carrying out the same as the above of the effectiveness of 
electromagnetic induction between both coils, a function to hold a relative position between IC card at the time of 
transmission and reception and access equipment is achieved. 

[0007] Moreover, IC card access equipment concerning this invention is characterized by being constituted so that the 
cylindrical magnetic substance can open and close freely and a closed loop may be formed at the time of wearing of an 
IC card in the above-mentioned invention. In this invention, the cylindrical magnetic substance is forming a closed loop 
at the time of transmission and reception between IC card access equipment and IC card, and reduces magnetic leakage 
flux further. Moreover, since IC card is locked by forming a closed loop, it cannot be made to be able to move out of 
grasp at the time of transmission and reception, and a communication link error, destruction of maintenance data based 
on malfunction of a card, etc. can be prevented. What is necessary is just the thing of structure which connects the two 
magnetic substance divided and formed as the cylindrical magnetic substance which forms a closed loop free [ rotation ] 
or free [ migration ] with a proper connection means, and forms a closed loop. 

[0008] Moreover, a noncontact IC card with which IC card system concerning this invention was equipped with a coil 
for external interfaces, It consists of IC card access equipment equipped with a coil for IC card access. In a non-contact 
IC card system which transmits and receives data between electric supply and both from said IC card access equipment 
to said noncontact IC card by using electromagnetic induction between said both coils IC card access equipment 
described above as said IC card access equipment is used using a noncontact IC card described above as said noncontact 
IC card. A through hole prepared in said noncontact IC card is made to penetrate the cylindrical magnetic substance 
prepared in said IC card access equipment, and it is characterized by making said cylindrical magnetic substance spread 
magnetic flux in the case of electromagnetic induction. In this invention, when the cylindrical magnetic substance 
penetrates a coil for external interfaces, and a coil for IC card access at the time of transmission and reception of data, 
magnetic flux generated with both [ these ] coils can be completed into the cylindrical magnetic substance, and magnetic 
flux diffused to space is reduced, this - electromagnetism - it is being able to reduce a noise and effect of the body on 
an operator who does not do a bad influence to other electronic equipment which exists around IC card access 
equipment, and deals with IC card access equipment can also be prevented. Moreover, the cylindrical magnetic 
substance's formation of a closed loop reduces magnetic leakage flux further. What is necessary is just to have 
reinforcement sufficient with ferromagnetics, such as laminating silicon steel, a ferrite, and an iron core, to hold an IC 
card as the cylindrical magnetic substance. 
[0009] 

[Embodiment of the Invention] Hereafter, this invention is explained to details based on the gestalt of operation shown 
in a drawing. Drawing and drawing 2 which show the configuration of the noncontact IC card which drawing 1 requires 
for this invention are the outline block diagram showing the condition of having equipped IC card access equipment 
with the IC card. The noncontact IC card 1 is equipped with the IC chip 2 and the coil 3 for external interfaces which 
were laid underground in card base material 1 A made of resin with a laminated structure in these drawings. Moreover, it 
is formed in card member 1 A so that a through hole 4 may penetrate a part for the loop core of said coil 3 for external 
interfaces. There may not be constraint special to the connection method of the IC chip 2 and the coil 3 for external 
interfaces, and may be the wire-bonding method, or may be the flip-chip-bonding method. Moreover, formation of the 
coil 3 for external interfaces may be the coil which used the metal thin line, or may etch a metal thin film. 
[0010] Drawing 2 is the outline cross section showing the configuration of the non-contact IC card system concerning 
this invention. In this drawing, 5 is IC card access equipment, is equipped with the coil 7 for IC card access (only 
henceforth the coil for access) wound around the cylindrical magnetic substance 6, the communications control circuit 
8, and the case 9 which contains these, and constitutes IC card system with said IC card 1. The coil 6 for access is 
wound around the end section of the cylindrical magnetic substance 7, and is connected to said communications control 
circuit 8. the cylindrical magnetic substance 7 - with said coil 6 side for access, the exterior of a case 9 is equipped with 
said IC card 1 at a projection and its protrusion edge, an opposite side edge using said through hole 4. That is, access 
equipment 5 is equipped with IC card 1 by inserting the cylindrical magnetic substance 7 in a through hole 4. What is 
necessary is to be ferromagnetics, such as laminating silicon steel, a ferrite, and an iron core, and just to have the 
reinforcement which can perform maintenance of IC card 1 as a material of the cylindrical magnetic substance 7. 
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[001 1] In such a configuration, if it energizes in the coil 6 for access, in order to converge the magnetic flux excited by 
the current which flows in the coil 6 for access into the cylindrical magnetic substance 7, there is little magnetic leakage 
flux to space, and it is possible to make the coil 3 for external interfaces of IC card 1 produce current efficiently by 
electromagnetic induction. Moreover, since the cylindrical magnetic substance 7 holds IC card 1, there is no possibility 
which can communicate IC card 1 of making it moving out of range, accidentally [ user ] at the time of a 
communication link, and it can prevent beforehand a communication link error, destruction of the maintenance data 
based on malfunction of IC card 1, etc. . 

[0012] Drawing 3 is the outline cross section of a non-contact IC card system showing the gestalt of other operations of 
this invention. The cylindrical magnetic substance 20 is formed in a closed-loop form in the gestalt of this operation. 
Specifically in drawing, the cylindrical magnetic substance 20 consists of a upward KO character-like closed-loop mold 
magnetic-substance fixed part 2 1 and downward KO character-like closed-loop mold magnetic-substance moving part 
22. As for the both-arms sections 21a and 21b of the closed-loop mold magnetic-substance fixed part 21, it is equipped 
with IC card 1 while the coil 6 for access is wound around arm 21a of one [ a projection and ] of these to the exterior of 
a case 9. One arm 22a of the two arms 22a and 22b of said closed-loop mold magnetic-substance moving part 22 If one 
[ said ] arm 21a of said closed-loop mold magnetic-substance fixed part 21 is equipped with said IC card 1 The apical 
surface of arm 21a is contacted and arm 22b of another side is connected with the point of arm 21b of said another side 
of said closed-loop mold magnetic-substance fixed part 21 free [ rotation in the vertical direction ] by the proper means 
23 , such as a hinge and a pin. Although considered as the vertical direction in drawing 3 as a rotation direction of the 
closed-loop mold magnetic-substance moving part 22, you may be the direction which intersects perpendicularly not 
only with this but with space. Moreover, it may be prepared free [ migration ]. Since other configurations are the same 
as the gestalt of operation shown in drawin g 2 , they are shown with the same sign about the same member, and omit the 

explanation. . 
[0013] What is necessary is to rotate the closed-loop mold magnetic-substance moving part 22 up, as a two-dot chain 
line shows, to make ohe arm 21a of the closed-loop mold magnetic-substance fixed part 21 insert in the through hole .4 
of IC card 1, to return the closed-loop mold magnetic-substance moving part 22 to the original condition, and just to 
make it contact the apical surface of one arm 2 1 a of arm 22 aforementioned aforementioned one after an appropriate 
time, as a continuous line shows, when equipping IC card access equipment 5 with IC card 1. The closed-loop mold 
magnetic-substance fixed part 21 and the closed-loop mold magnetic-substance moving part 22 form the cylindrical 
magnetic substance 20 of a closed loop by this. In this condition, if it energizes in the coil 6 for access, since it 
converges into the cylindrical magnetic substance 20 of a close roof and does not emanate to the space besides the 
magnetic substance, the magnetic flux excited by the current which flows the inside of a coil 6 can make the coil 3 for 
external interfaces produce current much more efficiently compared with the above-mentioned gestalt of operation, 
furthermore - since magnetic flux is shut up in the cylindrical magnetic substance 20 of a closed loop - the perimeter - 
electromagnetism ~ a noise is not emitted Moreover, since IC card 1 will be in the condition of having been locked with 
the cylindrical magnetic substance 20 of a close roof, while the communication link is performed between access 
equipment 5 and IC card 1, IC card 1 is held physically. Therefore, the operation mistake of IC card 1 which produces 
the abnormalities in a communication link can be eliminated. In addition, what is necessary is to rotate the close roof 
mold magnetic-substance moving part 22 up, as a two-dot chain line shows, and just to sample IC card 1 from arm 21a 
of the closed-loop magnetic-substance fixed part 21, when removing IC card 1 from access equipment 5. 

[Effect of the Invention] Since the through hole which passes along a part for the loop core of the coil for external 
interfaces in an IC card base material was prepared according to the noncontact IC card by this invention as explained 
above, if the cylindrical magnetic substance prepared in the access equipment side is made to insert in said through hole 
when transmitted and receiving data between IC card access equipment, the magnetic leakage flux which spreads space 
can decrease and low electrification of the coil by the side of the access equipment at the time of transmission and 
reception can be attained. Moreover, since the cylindrical magnetic substance holds an IC card, an IC card is not 
accidentally moved out of the range which can communicate. 

[0015] Moreover, since it has the cylindrical magnetic substance for penetrating in the coil for an interface in a 
noncontact IC card, and gathering the effectiveness of the electromagnetic induction at the time of a communication link 
according to the IC card access equipment and the non-contact IC card system concerning this invention, the electric 
supply to a noncontact IC card from IC card access equipment and a communicative loss can be reduced sharply, 
completing magnetic flux into the magnetic substance especially - unnecessary electromagnetism - generating of a 

noise is reducible. . 

[0016] Moreover, since the closed loop which the cylindrical magnetic substance can open and close freely is tormed 
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and it was made to lock a noncontact IC card mechanically, maintenance of the noncontact IC card at the time of a 
communication link becomes certain, and the communication failure resulting from the incorrect desorption of an IC 
card can be eliminated, moreover - since leakage of magnetic flux can be further reduced if it is a closed loop ~ the 
power at the time of a communication link, and electromagnetism - noises are reducible. 



[Translation done.] 
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* NOTICES * 

» 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 

DRAWINGS 



[Drawing 1] 
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